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Abstract 

Background In 15–49 years‑old men, the main cancers are testicular cancer (TC) and lymphomas (L): freezing 
of ejaculated sperm is primarily used for male fertility preservation (FP) before cancer treatment.

Our objective was to analyze the French FP rate in 15–49 years‑old men diagnosed with TC or L in 2018.

We designed a national descriptive cross‑sectional study of sperm banking rate in men with a diagnosis of TC, Hodg‑
kin L (HL) or non‑Hodgkin L (NHL).

From the French National Cancer Institute (INCa) 2018 data, we extracted the estimated incidence of TC and L in met‑
ropolitan France. From the 2018 activity report of CECOS network (Centers for Study and Banking of Eggs and Sperm), 
we extracted the number of men with TC or L who banked ejaculated sperm. We estimated the proportion of 15–49 
years‑old men diagnosed with TC or L who banked sperm.

Results Among 15–49 years‑old men, INCa estimated 38,048 new cancer diagnoses in metropolitan France in 2018: 
2,630 TC and 3,913 L (943 HL and 2,970 NHL). The CECOS network provided data from 26/27 metropolitan centers 
(96% response rate): 1,079 sperm banking for men with TC, 375 for HL and 211 for NHL.

We estimated that the 2018 sperm banking rate in France was 41% for TC, 40% for HL, and 7% for NHL.

Conclusions To our knowledge, our paper is the first cross‑sectional study with multicenter and national data analyz‑
ing FP rate in cancer men: it suggests an efficient pathway for men to FP before cancer treatment, compared to previ‑
ously published studies. Although sperm banking rate in 15–49 years‑old men could definitely be improved, further 
studies should evaluate the information given to patients before gonadotoxic treatments, the factors associated 
with the absence of sperm banking and whether this lack of referral induces a loss of chance for these men.
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Résumé 

Contexte Chez les hommes de 15 à 49 ans, les principaux cancers sont le cancer du testicule (CT) et les lymhomes 
(L): la congélation de spermatozoïdes éjaculés est utilisée en première intention pour leur préservation de fertilité (PF) 
avant traitement du cancer.

Notre objectif était d’analyser le taux de PF chez les hommes de 15 à 49 ans diagnostiqués avec un CT ou un L en 
2018 en France.

Nous avons réalisé une étude nationale transversale descriptive du taux de congelation de spermatozoïdes chez les 
hommes âgés de 15 à 49 ans diagnostiqués avec un CT, un L de Hodgkin (LH) ou un L non‑Hodgkinien (LNH).

A partir des données de l’Institut National du Cancer (INCa) de 2018, nous avons extrait l’incidence estimée de CT et 
de L en France métropolitaine. A partir des données du bilan d’activité 2018 de la Federation Française des CECOS 
(Centre d’Etude et de Conservation des Oeufs et du Sperme), nous avons extrait le nombre d’hommes avec un CT ou 
un L qui ont congelé leurs spermatozoïdes. Nous avons enfin estimé la proportion d’hommes de 15 à 49 ans diagnos‑
tiqués avec un CT ou un L qui ont congelé leurs spermatozoïdes.

Résultats Chez les hommes de 15 à 49 ans, l’INCa a estimé en 2018 38 048 nouveaux cas de cancers diagnostiqués 
en France métropolitaine en 2018: 2 630 CT et 3 913 L (943 LH et 2 970 LNH). Le réseau des CECOS a produit les résul‑
tats issus de 26/27 centres métropolitains (taux de réponse de 96%): 1 079 congélations de sperme pour des hommes 
atteints de CT, 375 pour LH et 211 pour LNH.

Nous avons estimé que le taux de congelation de spermatozoïdes de 2018 en France était de 41% pour le CT, 40% 
pour le LH et 7% pour le LNH.

Conclusions A notre connaissance, notre travail est la première étude transversale multicentrique de données 
nationales analysant le taux de PF chez les hommes atteints de cancer: il suggère un parcours patient efficace pour la 
PF des hommes avant traitement d’un cancer, par rapport aux études précédemment publiées. Bien que le taux de 
PF chez les hommes puisse certainemen être amélioré, des études futures devraient évaluer l’information donnée aux 
patients avant traitement gonadotoxique, les facteurs associés à l’absence de PF et si le défaut d’adressage au CECOS 
induit un perte de chance pour ces hommes.

Mots‑clés Chimiothérapie, Radiothérapie, Oncofertiité, Azoospermia, Paternité

Background
For the past 30 years, the overall number of new cancer 
cases in France has been increasing every year [1]. In 
men of reproductive age, the main cancers are testicular 
cancer (TC) and lymphoma (L) [2, 3].

Oncology management has evolved into a multidisci-
plinary initiative focused on the patient’s overall survival 
and quality of life. Indeed, in France the net survival rate 
for a man diagnosed with cancer in 2015 was 94% for 
testicular cancer and 88% for Hodgkin lymphoma (all 
ages from 20 to 60) [4]. Fertility preservation (FP) is even 
more important when patients are young, and the condi-
tions have a favourable long-term prognosis, as fertility is 
an essential part of quality of life in cancer survivors.

The gonadotoxic impact of anticancer drugs (chemo-
therapy, radiotherapy and pretransplantation stem cell 
conditioning) is increasingly well documented: alkylat-
ing agents (cyclophosphamide, chlorambucil, busulfan, 
procarbazine, high-dose platinum salts, etc.) are the anti-
cancer agents with the most severe gonadotoxic effects 

[5], and the impact of chemotherapies on spermato-
genesis is dose- and individual dependent. These treat-
ments can lead to quantitative alteration (with a risk of 
sterility) and/or to qualitative alteration (DNA damage/
aneuploidy) of spermatogenesis [6–9]. Furthermore, the 
spermatogenesis recovery rate is variable and multifacto-
rial, depending on the type of cancer and the type of gon-
adotoxic treatment [10–12] as well as the patient fertility 
status.

In this context, sperm banking has been routinely 
used since the 1970s to preserve male fertility. Freezing 
of ejaculated sperm is primarily used to preserve fertil-
ity in patients before starting oncologic treatment [11]. 
In France, access to fertility preservation (FP) is guaran-
teed by the bioethics law: "Any person who is to undergo 
treatment that may alter his or her fertility has access to 
information concerning the possibilities of gamete or 
germinal tissue preservation”. When conservation is per-
formed within the context of a life-threatening pathology, 
the patient receives specific and targeted information 
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[13]. Patients with banked sperm are contacted annu-
ally to extend or not their storage, which is possible until 
death (no post-mortem use allowed in France). FP is per-
formed in a public or private establishment or laboratory 
specifically accredited for this activity by the Regional 
Health Agencies (ARS) and the Biomedicine Agency. 
FP is fully reimbursed by health insurance. In 1973, a 
public gamete conservation network was created: the 
French national sperm banking network CECOS (Cen-
tre for the Study and Conservation of Human Eggs and 
Sperm). CECOS centres include a multidisciplinary team 
(physiologists, embryologists, psychologists, midwives, 
geneticists, and technicians) and a specialized cryobiol-
ogy platform; thirty of the present 31 CECOS centres are 
linked to a public university hospital. One of the main 
missions of CECOS is to enable FP for patients before 
any cancer or non-cancer treatment or circumstance pre-
sents a risk for future fertility [14].

Nevertheless, a French survey in 4,349 post-cancer 
treatment male (< 60 years old) and female (< 40 years 
old) patients showed in 2017 that although 37% of male 
cancer patients had a parental project at cancer diag-
nosis, 2/3 of them were not informed about FP before 
treatment, and only 16% of them banked sperm before 
treatment [15]. Moreover, a national study from CECOS 
network found that the frequency of the recourse to FP 
for adolescents and young adults (AYA), while increasing 
between 1973 and 2007, was heterogenous in the French 
territory [16].

Even if male FP (MFP) is guaranteed by bioethics law 
[13], the distribution of MFP activity among the various 
French accredited centres as well as the proportion of 
men of reproductive age with TC or L who benefit from 
sperm freezing before gonadotoxic treatment remain 
unknown. Therefore, the aim of this study was to analyse 
the French activity of MFP before treatment of testicular 
cancer or lymphoma.

Methods
We conducted a national descriptive cross-sectional 
study of 2018 data concerning sperm banking in pubertal 
males with a diagnosis of TC, HL and NHL, i.e. the more 
frequent cancers in 15–49 years-old male adults. This age 
range is not a CECOS network policy, as no lower nor 
upper age limit for fertility preservation exists (lower and 
upper age limits are only for ART use) [16].

Evaluation of the French incidence of new cancer cases
Every year since 1990, the French National Cancer Insti-
tute (INCa) has collected all new cancer cases in the 
Francim network cancer registries and derived an esti-
mate of cancer incidence and mortality in metropolitan 
France. The Francim network registries cover between 19 

and 22 departments (county-sized administrative divi-
sions), the number of departments depending on the 
cancer studied [17].

The latest available data are for 2018 (July 2019 report 
(1)) and are freely available as two PDF files (https:// www. 
sante publi quefr ance. fr/ malad ies- et- traum atism es/ cance 
rs/ cancer- du- sein/ docum ents/ rappo rt- synth ese/ estim 
ations- natio nales- de-l- incid ence- et- de- la- morta lite- par- 
cancer- en- france- metro polit aine- entre- 1990- et- 2018- vol-
ume- 1- tumeu rs- solid es- etud), Volume 1: solid tumours 
and Volume 2: haematological malignancies were used for 
our analysis. The number of cases and the incidence rate 
are given for each age group: the first group from 0 to 14 
years and then every 5 years until 95 years and older.

We selected from the 2018 data; men aged 15 to 49 
years (corresponding to men of reproductive age in 
France) [18] diagnosed with TC, L and NHL. The inci-
dence of these cancers and their distribution according to 
the age of the patients were derived.

Evaluation of male fertility preservation (MFP) activity
Distribution of MFP activity between the different types 
of French accredited centres
Every year, the French Biomedicine Agency (Agence de la 
Biomédecine) collects data on fertility preservation activ-
ity from all accredited (private or public) centres in France. 
The MFP data are divided into three parts: i) sperm con-
servation activity with a medical indication (cancer or 
other); ii) sperm conservation before assisted reproduc-
tive technique (collection failure, personal convenience); 
iii) sperm conservation from surgical samples (epididymal, 
deferential, testicular). The data from the 2018 activity 
were published in 2020 in the form of a medical and scien-
tific report [19] in open access (https:// rams. agence- biome 
decine. fr/ prese rvati on- de- la- ferti lite). We selected the part 
concerning sperm conservation activity with a medical 
indication, which provides the number and type of centres 
involved (private centres, centres of the CECOS network) 
and the number of new sperm conservations (number of 
patients) in 2018.

Activity of MFP before treatment of testicular cancer (TC) 
or lymphoma (L) in the CECOS network
Every year, the French CECOS network collects from all 
its centres the annual activity report of fertility preserva-
tion activities. We requested permission from the presi-
dency of the French CECOS network and obtained an 
agreement to analyse the activity data in an Excel File for 
the year 2018.

The data from the CECOS network include, by centre, 
the following: i) The number of MFPs before cancer treat-
ment according to the type of cancer: haematological 
(HL, NHL, leukaemias, other haematological cancers), 

https://www.santepubliquefrance.fr/maladies-et-traumatismes/cancers/cancer-du-sein/documents/rapport-synthese/estimations-nationales-de-l-incidence-et-de-la-mortalite-par-cancer-en-france-metropolitaine-entre-1990-et-2018-volume-1-tumeurs-solides-etud
https://www.santepubliquefrance.fr/maladies-et-traumatismes/cancers/cancer-du-sein/documents/rapport-synthese/estimations-nationales-de-l-incidence-et-de-la-mortalite-par-cancer-en-france-metropolitaine-entre-1990-et-2018-volume-1-tumeurs-solides-etud
https://www.santepubliquefrance.fr/maladies-et-traumatismes/cancers/cancer-du-sein/documents/rapport-synthese/estimations-nationales-de-l-incidence-et-de-la-mortalite-par-cancer-en-france-metropolitaine-entre-1990-et-2018-volume-1-tumeurs-solides-etud
https://www.santepubliquefrance.fr/maladies-et-traumatismes/cancers/cancer-du-sein/documents/rapport-synthese/estimations-nationales-de-l-incidence-et-de-la-mortalite-par-cancer-en-france-metropolitaine-entre-1990-et-2018-volume-1-tumeurs-solides-etud
https://www.santepubliquefrance.fr/maladies-et-traumatismes/cancers/cancer-du-sein/documents/rapport-synthese/estimations-nationales-de-l-incidence-et-de-la-mortalite-par-cancer-en-france-metropolitaine-entre-1990-et-2018-volume-1-tumeurs-solides-etud
https://www.santepubliquefrance.fr/maladies-et-traumatismes/cancers/cancer-du-sein/documents/rapport-synthese/estimations-nationales-de-l-incidence-et-de-la-mortalite-par-cancer-en-france-metropolitaine-entre-1990-et-2018-volume-1-tumeurs-solides-etud
https://rams.agence-biomedecine.fr/preservation-de-la-fertilite
https://rams.agence-biomedecine.fr/preservation-de-la-fertilite
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urological (TC, bladder, prostate, kidney, other urological 
cancer), other (digestive, bone, brain, lung, melanoma, 
other). (ii) The type of cryopreserved samples (ejaculated 
sperm, surgically retrieved sperm, and testicular tissue). 
(iii) The number of MFPs for noncancerous conditions, 
with their indications.

We extracted data concerning ejaculated sperm freez-
ing before treatment of TC, HL and NHL in metropolitan 
centres of the CECOS network.

Data analysis
We first estimated the distribution of MFP activity by 
sperm freezing in metropolitan France in 2018 in private 
and CECOS centres by analysing Biomedicine Agency 
data.

Then, we estimated the proportion of patients of repro-
ductive age with TC or L who cryopreserved sperm by 
comparing the estimated national incidence in 2018 of 
these new cancers (INCa data) with the number of MFPs 
by sperm freezing performed in the CECOS centres for 
these indications during the same period.

Because our study was an analysis of the CECOS net-
work’s annual operating report and public data from the 
National Institute of Cancer and Biomedicine Agency, 
it did not require any Institutional Review Board 
authorization.

Results
Cancer incidence in men of reproductive age in France 
in 2018
Among men aged 15–49 years, INCa estimated 38,048 
new cancer diagnoses in metropolitan France in 2018: 
2,630 new cases of TC and 3,913 new cases of lympho-
mas (943 HL and 2,970 NHL). These 6,543 new cases of 
TC, HL and NHL represent 55% of the 11,994 new cases 
of the main cancers of this age group (TC, HL, NHL, skin 
melanoma, lung, colon-rectum, kidney and central nerv-
ous system cancers).

Male fertility preservation activity in France in 2018

a) Data from the Biomedicine Agency report were pro-
vided by 49/55 centres specifically accredited for 
gamete and/or germinal tissue preservation: 21/26 
fertility centres and 28/29 CECOS centres. The MFP 
activity for medical indication (cancer or other) was 
5,636 new sperm conservations, of which 5,062 (90%) 
were performed within the CECOS network.

b) Data from the CECOS network  were provided by 
26/27 centres in metropolitan France existing in 
2018 (the 2 overseas centres were excluded, and 2 
additional CECOS centres were created since 2018). 
Sperm were banked for 1,079 patients with TC, 375 

with HL and 211 with NHL. These 1,665 TC, HL and 
NHL patients represent 65% of the 2,537 patients 
with sperm banking(s) for the main cancers of this 
age group (TC, HL, NHL, skin melanoma, lung, 
colon-rectum, kidney and central nervous system 
cancers).

Proportion of men of reproductive age diagnosed 
with cancer in 2018 who banked sperm
The proportions of men of reproductive age with TC or 
L in metropolitan France who banked ejaculated sperm 
in 2018 in the CECOS network centres are presented in 
Table 1.

Discussion
To our knowledge, we present the first cross-sectional 
study analysing national data about the rate of male fer-
tility preservation (MFP) in men of reproductive age 
newly diagnosed with testicular cancer (TC), Hodgkin 
lymphoma (HL) or non-Hodgkin lymphoma (NHL). Our 
results are based on the annual incidence of new cancer 
cases estimated by the French National Cancer Institute 
(INCa) and on the annual activity report of the CECOS 
network, which performs 90% of French sperm banking 
activity for medical indication. We showed that 40% of 
the 3,573 15–49 years-old men diagnosed with TC or HL 
in 2018 received sperm banking, following guidelines of 
the National Institute of Cancer [20].

Studies analysing male fertility preservation (MFP) 
rate before TC or HL treatment are rare. Furthermore, 
in a systematic review, Valipour and al., recently showed 
a major heterogeneity in the designs of studies previ-
ously published on this question [21]. Indeed, a very 
wide range of MFP rates before TC or L treatment are 

Table 1 Proportion of 15–49 years‑old men with the 3 most 
common types of cancers of this age range, who banked 
ejaculated sperm in 2018 in France

FP Fertility preservation by ejaculated sperm banking(s) for one man

Estimated number of new cases: extracted from 2018 data of National French 
Institute of Cancer

Number of FP: extracted from 2018 national data of the French Federation of 
CECOS (representing 90% of sperm banking activity for medical indication in 
France)

Estimated 
number of new 
cases

Number 
of FP

Rate of FP

Testicular cancer 2,630 1,079 41%

Lymphoma 3,913 586 15%

 Hodgkin lymphoma 943 375 40%

 Non‑Hodgkin lymphoma 2,970 211 7%

Total 6,543 1,665 25%



Page 5 of 10Prades et al. Basic and Clinical Andrology  (2023) 33:35 

described, which is mainly related to a variable definition 
of MFP rate: studies analysing the rate of sperm banking 
in cancer patients who were informed of MFP, generally 
report high MFP rates (73% in 166 TC patients [22], 69% 
in 35 TC patients [23]). Most of studies analysing the 
rate of sperm banking in all cancer patients (informed 
or not about MFP, like in our study) are retrospective 
studies performed in cancer survivors. Concerning TC 
patients, only 5 studies with such a design are available: 
Brydoy et al., described a 23% MFP rate in 326 TC sur-
vivors [24], Sonennburg et  al., 31% in 200 TC survivors 
[25], Uçar et al., 43% in 110 TC survivors from one centre 
[20] and Selter et  al., 12% in 2,610 patients (aged 18 to 
40 years) who underwent TC surgery, recorded in Mar-
ketScan database [26]. Ping et  al., analysed a sub-popu-
lation of TC survivors (men remained childless, n = 96) 
and described a 18% fertility preservation rate [27]. Con-
cerning HL patients, only 3 studies analysing the MFP 
rate in a population of cancer patients informed or not 
about MFP are available in the literature: Fitoussi et  al., 
described a 30% MFP rate in 316 HL survivors [28], Van 
der Kaaij et al., 40% in 902 HL survivors (with a 50% par-
ticipation rate of the target population [29]) and Boltezar 
et al., 79% in 47 HL survivors diagnosed before 40 years-
old in one centre [30]. Concerning NHL, no data from 
studies with such a design are available to our knowledge.

Based on these reports, we observe that although the 
40% sperm banking rate in 15–49 years-old men diag-
nosed with TC or HL in 2018 in France could definitely 
be improved, it is one of the highest in multicentre and 
large population-based studies, which suggests to focus 
on the organisation of MFP pathway in France.

Organisation of pathway for male fertility preservation 
before cancer treatment
The report of the Biomedicine Agency on FP activity 
showed that 90% of MFP procedures with medical indica-
tion (cancer or other) are performed in the CECOS net-
work centres. This result confirms the data assessed by a 
previous national study [31] and shows that the patient’s 
pathway for MFP before cancer treatment in France is 
mainly oriented towards CECOS network centres.

The missions of the CECOS network are to coor-
dinate practices between the different CECOS cen-
tres in order to harmonize the quality of patient care, 
to promote research, to improve the quality of prac-
tices, to support the centres in their decision-making, 
to promote exchanges between centres and to inform 
the public of the CECOS missions (https:// www. cecos. 
org/) [16]. One of the strengths of the CECOS net-
work is the establishment of multidisciplinary plat-
forms, including oncologists, reproductive biologists, 

nurses, psychologists and sexologists: covering the 
whole French territory, these platforms play a key role 
in the coordination of care. They not only improve the 
transmission of information between oncologists and 
CECOS centres to facilitate the organisation of fertility 
preservation but also improve the follow-up of patients 
after cancer [32, 33], which is crucial to improve the 
quality of life of cancer survivors; thus, erectile dys-
function linked to hypogonadism may appear 3 to 5 
years after the end of treatment and require appropri-
ate management [34, 35].

Interest in oncofertility platforms
The INCa (National French Institute of Cancer) pub-
lished an update of recommendations for fertility preser-
vation in the field of cancer in 2021. The observation of 
these recommendations by oncologists should increase 
the referral of cancer patients to fertility preservation 
platforms [36].

The French cancer plan has led to the development of 
several regional cancer networks covering all of France. 
These cancer networks contribute to good coordination 
between services, to the regional organisation of cancer 
care and to the harmonization of practices [37] between 
the various health professionals and patients around 
cancer. A study on the benefits of the regional network 
in southeastern France found a significant improvement 
in the information given to patients before the start of 
gonadotoxic treatment and an improvement in the pro-
portion of patients referred for postcancer sperm moni-
toring. Many physicians used this platform as a source of 
information with a good level of satisfaction [38].

Other countries are setting up comparable organisa-
tions, such as the Fertiprotekt network [39], created in 
2006, and the Oncofertility Consortium (OC), created 
in 2007, which provides a scientific, intellectual and 
financial resource to help better care for young cancer 
patients. This organisation currently has 19 countries 
(including the United States, Canada, Brazil, Australia, 
Germany, Italy, England, India, China, Russia, Japan…) 
and has formed the National Physicians Cooperative, 
which represents more than 60 centres in the United 
States offering oncofertility services to men and women, 
as well as 19 centres focused on paediatric patients [40]. 
The OC makes materials available (oncofertility.north-
western.edu) and promotes cross-country interaction, 
comparison of practices, and field experiences. With the 
establishment of a multidisciplinary platform, the rate of 
male FP in cancer increased almost sixfold, from 3.3% FP 
between 2011 and 2016 to 19.3% FP between 2016 and 
2018, all indications combined [41].

https://www.cecos.org/
https://www.cecos.org/
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Factors associated with referral rate for sperm banking 
in cancer men
We observed a higher MFP rate in TC and HL (41% 
and 40% of patients, respectively) than in NHL (7% of 
patients). Testicular cancer requiring chemotherapy usu-
ally receives a bleomycin/etoposide/cisplatin regimen, 
and non-Hodgkin lymphoma usually receives a cyclo-
phosphamide/doxorubicin/vincristine/prednisone regi-
men, which both induce an intermediate risk of sterility 
of 25–75%. Hodgkin lymphoma usually receives Adria-
mycin / bleomycin / vinblastine / dacarbazine regimen, 
which is associated with a much lower risk of infertility 
(< 25%); nevertheless, if a lymphoma recurrence occurs, 
an autologous stem cell transplant is then required, with 
a very high risk of sterility (> 75%)(carmustine / etopo-
side /cytosine-arabinosi / melphalan conditioning regime 
after a rituximab / cisplatine / cytosine-arabinosine / 
dexamethasone or rituximab / ifosfamide / carboplatine / 
etoposide chemotherapy) [12, 42]. In TC, after orchidec-
tomy, the risk of sterility increases in men with only one 
testis (if this only testis is damaged). Overall, the various 
gonadotoxicities of the usual treatments of TC, HL and 
NHL do not seem to be associated with the rate of MFP 
assessed in our study.

The maximum incidence of TC is between 30–34 years 
old, of HL is between 25–29 years old and of NHL is 
approximately 50 years old. A higher mean age in NHL 
patients versus TC and HL patients could be associated 
with a lower referral rate. Indeed, the chance for a cancer 
patient to be referred to an FP platform is strongly linked 
to fertility knowledge and the usual practice of medi-
cal staff: patients with advanced age or already parented 
are significantly less likely to be referred than others, 
and patients aged 20–34 years are the most referred [32, 
43–45]. Clinicians may also be uncomfortable discussing 
MFPs with adolescents, although highly successful MFPs 
have been described in 11- to 14- and 15- to 18-year-old 
adolescents [16, 46]. On the other hand, patient accept-
ance of MFP may also be influenced by his age: Scott 
et al. recently described a significantly decreased uptake 
of sperm banking in 35–45 years old patients with TC 
versus patients younger than 35 or older than 45 years 
old [47].

Lack of time could be associated to non-referral of 
a sizeable proportion of NHL patients: a British study 
suggested that 41% of NHL patients aged < 50 years-old 
were diagnosed via emergency admissions [48] condi-
tion which often requires an urgent treatment. An Ital-
ian survey in 152 hematologic centres assessed important 
issues regarding access delay for fertility consultation and 
sperm banking (up to 40 days) [49]. For patients with TC, 
lack of time should not influence MFP, as sperm bank-
ing can be performed effectively after orchidectomy. 

Nevertheless, especially in seminomas, sperm banking 
should be organised before orchidectomy [50].

Another factor could be a lack of information in medi-
cal teams and oncologists about FP techniques and indi-
cations, as suggested in a French study [51]. Patients 
are more likely to bank sperm when they have received 
information (risks and options) about MFPs [52]. Stud-
ies show that the more patients are informed, the higher 
the preservation rate: 73% of informed patients banked 
sperm for TC [22], 79% of informed patients banked 
sperm for HL [30]. In the United Kingdom and the 
United States, an estimated 40–50% of patients received 
information [23, 53, 54].

The difference in MFP rates across countries may be 
due to the way this procedure is funded. In the United 
States, financial barriers are reported, with decision-
making based on the social level of the patient [55]. The 
average cost of semen analysis and storage for three 
years is $1,000 to $1,500, which varies by centre (Family 
building options for men: http:// lives trong. org/ Ferti lity). 
Insurance varies, but most do not cover the cost. Con-
versely, in France, MFP is fully reimbursed by the health 
insurance system (freezing procedure as well as conser-
vation until 59 years old).

Finally, psychosocial factors related to personal convic-
tions (lack of interest) or to the marital situation (couple 
with children, single or gay patient) have also been men-
tioned [25, 55, 56].

Our study did not take into account patients who were 
informed of the possibility of FP but who did not wish to 
bank sperm, who were unable to bank sperm (pretreat-
ment azoospermia, sperm collection failure, no-show…), 
or who underwent oncological testicular sperm extrac-
tion (onco-TESE). The estimated rate of non sperm 
banking in cancer patients referred to CECOS network 
centres is 10% [57].

Strengths and limitations
A strength of our study is the very high participation 
rate of CECOS centres covering the French territory and 
the use of official national data on cancer incidence and 
FP activity. To our knowledge, our study is the first with 
national data and is also the only one with a cross-sec-
tional design; this avoids the selection bias of retrospec-
tive studies, which are based only on volunteer cancer 
survivors.

One limitation of our study is that the Biomedicine 
Agency data (number of sperm banking for medical indi-
cation) did not distinguish between MFP performed for 
cancer and for another medical indication (the latter esti-
mated to 20% of FP for medical indication, unpublished 
data of FP activity in CECOS network), which could 
lead to an overestimation of MFP activity before cancer 

http://livestrong.org/Fertility
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treatment. The Biomedicine Agency annual data did not 
either provide the indications of surgical sperm extrac-
tions (before ART or before cancer treatment). Con-
sequently, we could not include cancer patients whose 
fertility was preserved by banking of surgically retrieved 
sperm (onco-testicular sperm extraction, onco-TESE), 
which could induce and underestimation of MFP activity 
before cancer treatment.

Another limitation is that the report of the CECOS net-
work did not provide the number of patients referred to 
the CECOS for whom there was no banking of ejaculated 
sperm (collection failure, azoospermia, onco-TESE). The 
data from the CECOS network did not either specify the 
patients’ age; consequently, we could not exclude sperm 
banking performed in patients aged less than 15 years 
or more than 49 years. Nevertheless, the incidence of 
these two types of cancer is reduced in these age brack-
ets; however, this could also generate an overestimation 
of the MFP rate in cancer men aged 15 to 49 years, and 
we could not analyse the relations between cancer patient 
age and the MFP rate.

Due to the suboptimal precision of national French 
data on TC and L incidence and on sperm banking activ-
ity for cancer, our assessment could overestimate the rate 
of men with TC or L who banked sperm before cancer 
treatment. The failure to provide information on MFP to 
patients receiving cancer treatment could lead to impos-
sibility of biological parenthood in patients with lasting 
posttreatment azoospermia; if the man was not given 
information before treatment, the oncologist could be 
held responsible.

It would have been very interesting to compare refer-
ral rates between the various French regions, and also to 
include overseas regions in our study; unfortunately, the 
data from the National Cancer Institute (INCa) were not 
comprehensive, several centres of the CECOS network 
were in a region with no cancer data available and INCa 
data did not include overseas regions. However, INCa 
data are the only data available about the national inci-
dence of new cancer cases in France.

Conclusions
In this cross-sectional study, we showed that 40% of men 
aged 15–49 years with testicular cancer or Hodgkin lym-
phoma in France received sperm banking before cancer 
treatment. To our knowledge, our paper is the first with 
multicentre national data of a large population and this 
fertility preservation rate is one of the highest. It sug-
gests an efficient pathway for men to fertility preserva-
tion before cancer treatment compared to previously 
published studies. Nevertheless, this fertility preserva-
tion rate is not optimal and could definitely be improved, 
which would require better prevention and andrology 

assessment, better information in patients, and better 
organisation and training in health structures and prac-
titioners. Further studies should evaluate the informa-
tion given to patients before gonadotoxic treatments in 
large prospective/transversal studies, identify the factors 
associated with the absence of referral for sperm banking 
and evaluate whether the lack of sperm banking induces 
a loss of chance for these men.
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